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$EVWUDFW
3XUSRVH
7KH SUHVHQW VWXG\ UHSRUWV D QRYHO FRQMXJDWH RI JHPFLWDELQH *(0 ZLWK ERYLQH VHUXP DOEXPLQ %6$ DQG
WKHUHRI QDQRSDUWLFOHV *(0%6$ 13V WR SRWHQWLDWH WKH WKHUDSHXWLF HIILFDF\ E\ DOWHULQJ SK\VLFRFKHPLFDO
SURSHUWLHVLPSURYLQJFHOOXODUXSWDNHDQGVWDELOLW\RI*(0
0HWKRGV
7KH V\QWKHVL]HG *(0%6$ FRQMXJDWH ZDV H[WHQVLYHO\ FKDUDFWHUL]HG E\ 105 )7,5 0$/',72) DQG
HOHPHQWDO DQDO\VLV &RQMXJDWLRQ PHGLDWHG FKDQJHV LQ VWUXFWXUDO FRQIRUPDWLRQ DQG SK\VLFRFKHPLFDO SURSHUWLHV
ZHUH DQDO\VHG E\ IOXRUHVFHQFH 5DPDQ DQG &' VSHFWURVFRS\ '6& DQG FRQWDFW DQJOH DQDO\VLV )XUWKHU %6$
QDQRSDUWLFOHVZHUHGHYHORSHG IURP%6$*(0FRQMXJDWHDQGH[WHQVLYHO\HYDOXDWHGDJDLQVW LQYLWUR SDQFUHDWLF
FDQFHUFHOOOLQHVWRH[SORUHFHOOXODUXSWDNHSDWKZD\VDQGWKHUDSHXWLFHIILFDF\
5HVXOWV
9DULRXV FKDUDFWHUL]DWLRQ WHFKQLTXHV FRQILUPHG FRYDOHQW FRQMXJDWLRQ RI *(0 ZLWK %6$ *(0%6$ FRQMXJDWH
ZDVWKHQWUDQVIRUPHGLQWR13VYLDKLJKSUHVVXUHKRPRJHQL]DWLRQWHFKQLTXHZLWKSDUWLFOHVL]H3',
DQG=37KHPRUSKRORJLFDODQDO\VLVE\6(0DQG$)0UHYHDOHGWKHIRUPDWLRQRIVPRRWK





UHVLVWDQW SDQFUHDWLF FHOO OLQHV FRQILUPHG HQHUJ\ GHSHQGHQW FODWKULQ LQWHUQDOL]DWLRQHQGRF\WRVLV DV D SULPDU\
PHFKDQLVPRI13VXSWDNH ,QYLWUR F\WRWR[LFLW\ VWXGLHV FRQILUPHG WKHK17V LQGHSHQGHQW WUDQVSRUW RI*(0 LQ
0,$ 3D&D DQG 3$1& FHOOV 0RUHRYHU '1$ GDPDJH DQG DQQH[LQ9 DVVD\ UHYHDOHG VLJQLILFDQWO\ KLJKHU
DSRSWRVLVOHYHOLQFDVHRIFHOOVWUHDWHGZLWK*(0%6$13VDVFRPSDUHGWRIUHH*(0
&RQFOXVLRQV
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$SRSWRVLV DVVD\ RI *(0 D DQG *(0%6$ 13V E DJDLQVW 0,$3D&D DQG 3$1& FHOOV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D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GHSLFWV WKH IOXRUHVFHQFH IURPFDUER[\ IOXRUHVFHLQ FHOO YLDELOLW\PDUNHUG\H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E UHG FKDQQHOGHSLFWV IOXRUHVFHQFH
IURP$QQH[LQ&\FRQMXJDWH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GGHSLFWVWKH
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,QWKHSUHVHQWVWXG\*(0%6$13VZHUHGHVLJQHGZLWKWKHDLPWR
RYHUFRPHWKHVHOLPLWDWLRQVDQGWRHQKDQFHWKHWKHUDSHXWLFHIILFDF\RI*(07RGHYHORS*(0%6$13VILUVW
*(0%6$FRQMXJDWHZDVV\QWKHVL]HGE\XVLQJ('&1+6FRXSOLQJUHDFWLRQ7KHDPLGHERQGIRUPHGEHWZHHQWKH
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*(0LQWRLQDFWLYHXUDFLOPHWDEROLWH'HJUHHRIPRGLILFDWLRQZDVWHVWHGE\XVLQJ71%6PHWKRGZKLFKZDV
IRXQGWREHLHȝ0*(0ZDVFRQMXJDWHGZLWKWKHHTXLPRODUFRQFHQWUDWLRQRIDPLQHJURXSVLQWKH
%6$5DWLRRI*(0DQG%6$ZDVIRXQGWREHa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ȝ0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PRORI*(0FRQMXJDWHGZLWK
PRORI%6$ZKLFKFRQILUPVWKHHIILFLHQWFRQMXJDWLRQRI*(0DQG%6$,QOLQHZLWK71%6PHWKRG0$/',
72)IXUWKHUFRQILUPHGWKHIRUPDWLRQRIaPRORIPRGLILHG*(0*HOHOHFWURSKRUHVLVIXUWKHUFRQILUPHGWKH
KLJKHUPROHFXODUZHLJKWRI*(0%6$FRQMXJDWHODQHLQFRPSDULVRQZLWKIUHH%6$ODQH(OHPHQWDO
DQDO\VLVVKRZHGDQLQFUHDVHLQWKHSHUFHQWQLWURJHQDQGFDUERQLQWKH*(0%6$FRQMXJDWHLQFRPSDULVRQZLWK
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VXJDUDQGS\ULPLGLQHULQJSUHVHQWLQ*(0VWUXFWXUH)XUWKHUPRUHWKHVXOSKXUFRQWHQWZDVIRXQGWREHVDPHLQ
FDVHRIERWK%6$DQG*(0%6$FRQMXJDWHZKLFKFRXOGEHGXHWRWKHDEVHQFHRIVXOSKXULQ*(0
%6$H[KLELWVLQWULQVLFIOXRUHVFHQFHZKHQWKHWU\SWRSKDQPRLHWLHVWZRUHVLGXHVSUHVHQWDWSRVLWLRQDQGLQ
VXEGRPDLQ,%DQGVXEGRPDLQ,,$UHVSHFWLYHO\DUHH[FLWHGDWQPZKLOHWKHHPLVVLRQVSHFWUDDUHUHFRUGHG
ZLWKLQWKHUDQJHRI±QP7KHLQWULQVLFIOXRUHVFHQFHRI%6$LVYHU\VHQVLWLYHWRWKHVXUURXQGLQJKRUL]RQV
DQGGHPRQVWUDWHVVLJQLILFDQWTXHQFKLQJZKHQLQIOXHQFHGE\WKHSUHVHQFHRITXHQFKHU7KXVRQFRQMXJDWLRQ
RI*(0ZLWK%6$WKHPLFURHQYLURQPHQWRIWKHWU\SWRSKDQLVH[SHFWHGWREHDOWHUHGDQGDERXWaIROGGHFUHDVH
LQIOXRUHVFHQFHLQWHQVLW\RI%6$PD\EHDVFULEHGWRWKHFRQMXJDWLRQRI*(0ZLWK%6$*(0FRQMXJDWLRQZLWK
%6$UHVXOWHGLQVLJQLILFDQWFKDQJHVLQWKHVWUXFWXUDOFRQIRUPDWLRQLQFDVHRIVKHHWVDQGWXUQVKRZHYHUQR
VLJQLILFDQWGLIIHUHQFHZDVQRWLFHGLQWKHOHYHOVRIĮKHOL[,QDGGLWLRQWRWKH63$5&6HFUHWHG3URWHLQ$FLGLFDQG
5LFKLQ&\VWHLQHSURWHLQUHVSRQVLEOHWRHQJXOIWKHQDWLYHDOEXPLQWKHFDQFHUFHOOVDOVRH[SUHVVJSDQGJS
UHFHSWRUVZKLFKVSHFLILFDOO\ELQGWRFRQIRUPDWLRQDOO\PRGLILHGDOEXPLQOHDGLQJWRKLJKHUFHOOXODUXSWDNHRI
DOWHUHGDOEXPLQ7KXVWKHFRQIRUPDWLRQDOFKDQJHVQRWLFHGIROORZLQJWKHFRQMXJDWLRQPD\UHVXOWLQWR
SUHIHUHQWLDOO\HQKDQFHGXSWDNHRI*(0%6$13VE\FDQFHUFHOOV
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ĮKHOLFDOFRQIRUPDWLRQIURPSHSWLGH& 2
VWUHWFKLQJYLEUDWLRQDWaFP DPLGH,,,EDQG&1ERQGVWUHWFKLQJDQGLQSODQH1+ERQGEHQGLQJDQG
VNHOHWDOYLEUDWLRQUHJLRQV7KHFKDQJHVLQ5DPDQVSHFWUDRI%6$RQFRQMXJDWLRQGHPRQVWUDWHGDQLQFUHDVH
DQGGHFUHDVHLQWKHLQWHQVLW\RIWKHDPLGH,,,UHJLRQ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DQGVNHOHWDOUHJLRQDW±FP 
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ZDVIRXQGWREHDVVRFLDWHGZLWKXSVXUJHLQ
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FRQILUPHGWKHFRQMXJDWLRQRI*(0ZLWK%6$
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13VZHUHDOVRSUHSDUHGWRHYDOXDWHWKHHIIHFWRIFRQMXJDWLRQRQ13VGHYHORSPHQW7RRYHUFRPHWKHSRRUVWRUDJH
VWDELOLW\RI13VLQVXVSHQVLRQIRUPIUHH]HGULHGIRUPZDVSUHSDUHGE\XVLQJPDQQLWROZYDVFU\RSURWHFWDQW
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